Gene ancestry of the cannabinoid receptor family.
Genome sequencing projects, and their available resources, have revealed two distinct genes encoding cannabinoid receptors, CB(1) and CB(2). Biochemical evidence in support of a third cannabinoid receptor includes signal transduction events and vasodilation in the vasculature of cannabinoid receptor knockout mice after exposure to the endogenous cannabinoid, anandamide. In addition, a nonpsychoactive ingredient in marijuana, abnormal cannabidiol, which does not activate the two characterized cannabinoid receptor homologues, has been shown to induce vasodilation in the endothelium. Our work distinguishes the biochemical differences by way of a phylogenetic analysis of cannabinoid receptors. Recently a putative orthologue to CB(1) and CB(2) has been identified in the urochordate, Ciona intestinalis, indicating the presence of cannabinoid receptors previous to the evolution of vertebrates. Moreover, the Ciona sequence shares equal identity to both cannabinoid paralogous sequences and no other GPCR sequence identified in an exhaustive database search is as similar. We propose that, although an alternate cannabinergic-activating pathway may be present, it does not include a GPCR (or other receptor type) phylogenetically related to the CB(1)/CB(2)Ciona lineage.